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lar brachial plexus block in chronic renal failure patients undergoing arterio-venous shunt opera-
tions.
Material and methods: Our study included 40 patients with fulﬁlled clinical criteria of chronic renal
failure. All patients (32 RT and 8 LT sided) were subjected to infraclavicular block using ultrasound
visualization with 7.5–10 MHz linear probe. The anesthetic mixture consisted of 20 ml lidocain
hydrocarbonate 2% and 20 ml of plain bupivacaine 0.5%. Sensory block, motor block and supple-
mentation rate were evaluated for the musculocutaneous, median, radial and ulnar nerves.
Results: Surgical anesthesia was achieved without supplementation in 38 patients (95%) and 2
patients needed supplementation with inﬁltration anesthesia (5%). No patient in the study needed
general anesthesia. Duration of surgery, administration, onset and complete blocks in minutes were
(165 ± 11.7, 11 ± 4.5, 4.5 ± 1.5 and 8.5 ± 3.4), respectively. No vascular injury was reported in
this study.209584.
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blocks can facilitate nerve localization, needle placement and provide high success rate. Also it
improves safety for ICBPB.
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Infraclavicular block is a safe and simple technique for provid-
ing surgical anesthesia of the upper limb. The efﬁcacy of ICB is
likely to be improved if adequate time is allowed for block on-
set and adequate volume is injected (1). The neurovascular
bundle passes immediately inferior to the coracoid process.
The insertion site for vertical infraclavicular block is a deﬁned
distance from the coracoid process, varying from 1 to 3 cm
with different vertical infraclavicular approaches (1–4).
Successful brachial plexus blocks rely on proper techniques
of nerve localization, needle placement, and local anesthetic
injection. Standard approaches used, unfortunately, are all
blind techniques (5–7) that rely on surface landmarks before
needle insertion. Often, multiple trial and error needle attempts
are necessary, resulting in procedure related pain and complica-
tion (8). This is risky, particularly for the supraclavicular
approach, because of the chance of pneumothorax (5). Ultra-
sound guidance for brachial plexus blocks can potentially
improve success and complication rates (9–12).
Ultrasound guidance (USG) for brachial plexus blocks has
been described for the supraclavicular, infraclavicular and
axillary approaches. These reports have shown that the UGS
brachial plexus blocks have high success rates and few complica-
tions. Imaging difﬁculties are occasionally encountered in pa-
tients with short, wide necks and obese patients. Anatomically
the infraclavicular approach should be feasible in almost all
patients. It also has the theoretical advantages of both the supra-
clavicular and axillary approaches: a compact anatomical distri-
bution of brachial plexus structures allowing single injection of
local anesthetic and a diminished risk of pneumothorax (13).
We hypothesized that ultrasound imaging can help accurate
brachial plexus localization and guide needle advancement to
the target nerves. This study examines the technique and clin-
ical usefulness of state-of art ultrasound technology for infra-
clavicular brachial plexus blocks.
2. Patients and methods
Our work included 40 patients with fulﬁlled clinical and labo-
ratory criteria of chronic renal failure who presented to the
Radiology department ultrasound Unit of Assiut University.
The study was conducted during the period from September
2008 till January 2010. Their age ranged from 20 to 70 years
with a mean of 45 years. After obtaining Ethic committee ap-
proval and written informed consent, Ultrasound guided infra-
clavicular brachial plexus block was performed to all patients
for elective arterio-venous shunt operation.
Exclusion criteria included patients with neurological deﬁcit
in the upper limbs. All the cases were scanned with Veluson
diagnostic ultrasound scanner, A, B-mode with duplex and
color Doppler imaging system. A linear multifrequency probeof 5–10 MHz was used in all patients. The patients were posi-
tioned supine with the face turned to the contra lateral side.
Important aspects of this standardized technique included (i)
imaging the axillary artery and the three cords of the brachial
plexus posterior to the pectoralis minor muscle, (ii) marking
the position of the ultrasound probe before introducing a
Tuohy needle, (iii) maintaining the image of the entire length
of the needle at all times during its advancement, (iv) deposit-
ing local anesthetic around each of the three cords.
The long axis of the ultrasound probe was positioned in an
oblique sagittal plane of 45 (over a line traced between the
coracoid process and the xiphoid appendix of the sternum)
to visualize the axillary artery and brachial plexus in the trans-
verse section.
The brachial plexus, a cluster of hypoechoic nodules, was
often found lateral to the round pulsating hypoechoic axillary
artery. Next, after sterilization and anesthesia, after visualiza-
tion and localization of the brachial plexus and surrounding
structures, 18 gauge cannula was placed on the outer end of
the probe and advanced along the long axis of the probe and
in the same plane as the ultrasound beam. Cannula movement
was observed in real time. Once the cannula reached the bra-
chial plexus cluster, thereafter, 20 ml of lidocain 2% and
20 ml of plain bupivacaine 0.5% were injected incrementally
over 3–5 min. Local anesthetic spread at the time of injection
was observed in real time (Figs. 1 and 2). A successful block
was deﬁned as complete sensory and motor block in all regions
assessed within 30 min of local anesthetic injection. Block per-
formance (the time elapsed from probe positioning to the end
of local anesthetic injection), the number of needle attempts,
the pattern of local anesthetic spread, post block complications
and patient satisfaction were monitored.
3. Statistical analysis
Statistical analyses were performed using the statistical pack-
age SPSS (version 10.0; SPSS). Results are given as mean ±
SD. Demographic data and duration of the blocks were
compared with student’s t test. Categorical data were analyzed
by using the X2 test. Statistical signiﬁcance was set at P<
0.05.
4. Results
Forty patients (32 men and 8 women, 20–70 years, mean age
45 years) completed the study. Two patients needed local inﬁl-
tration anesthesia (95%). No patient in the study needed con-
version to general anesthesia. There were no reported cases of
nerve injury, pneumothorax, or local anesthetic toxicity. Also
no vascular injury was reported in this study. Demographic
data and duration of surgery were shown in Table 1. Mean
times of block were shown in Table 2.
Fig. 1 Right sided infraclavicular brachial plexus block. Fig. 2 Left sided infraclavicular brachial plexus block.
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Despite the growing interest in the use of ultrasound (US)
imaging to guide performance of regional anesthetic proce-
dures such as peripheral nerve blocks, controversy still existsas to whether US is superior to previously developed nerve
localization techniques such as the use of a peripheral nerve
stimulator (PNS) (14).
Ultrasound imaging can help guide the block needle to
reach the target nerves with fewer attempts. Under visual guid-
ance, needle advancement is purposeful and based on constant
Table 1 Demographic properties and duration of surgery.
(Mean ± SD).
No. of patients (n= 40)
Sex (male/female) 32/8
Age (years) 41.6 ± 7.4
Body weight (kg) 72.0 ± 6.3
Duration of surgery (min) 165 ± 11.7
Table 2 Times of block in minutes. (Mean ± SD).
Mean time of administration of block (min) 11 ± 4.5
Mean time of onset of block (min) 4.5 ± 1.5
Mean time of complete block (min) 5 ± 3.48
46 H.I. Megally et al.image feedback, thus avoiding nerve localization by trial and
error. Our technique of needle insertion is unique.
Our results conﬁrm that ultrasound guidance for infracla-
vicular brachial plexus block is clinically useful for accurate
nerve localization and to minimize the number of needle at-
tempts. In our study nerve localization was conﬁrmed by ultra-
sound guidance. Unlike estimates by conventional techniques,
ultrasound can determine size, depth and exact location of the
brachial plexus and its surrounding structures. Preblock ana-
tomical examination can deﬁne the optimal site and depth of
needle insertion, avoid vascular and pleural puncture.
With one hand holding the probe, the other advances the
block needle along the longitudinal axis of the probe in per-
pendicular plane which is parallel to the ultrasound beam.
The brachial plexus was scanned in the sagittal plane (longitu-
dinal) and coronal oblique (transverse) plane in this study.
Ultrasound guidance shortens the block performance time,
reduces the number of needle passes and shortens the block
onset time. Blocks may be performed using lower LA doses
(9).
We described that Real time ultrasound observation of the
needle is an important feature of the ultrasound guidance tech-
nique. The needle is advanced intentionally in the same plane
as the ultrasound beam, along the long axis of the probe,
where the linear array of the ultrasound crystals is situated.
With proper needle-probe alignment, movement of the needle
shaft and tip can be tracked continuously during block proce-
dure. Without proper needle-probe alignment, the needle tip
cannot be fully visualized, and penetration can be deeper than
anticipated.
In our work, ultrasound imaging shows brachial plexus
nerves as mobile structures that move away from the needle
or local anesthetic injection. The pattern of the local anesthetic
spread has been observed during bolus injection within the
nerve cluster pushes the nerves to the periphery, suggestingcircumferential spread. Expansion of the nerve containing
compartment is lined by hyperechoic perimeter, representative
of the brachial plexus sheath.
6. Conclusion
We concluded that real time ultrasound guidance is clinically
useful for infraclavicular brachial plexus blocks. It confers
conﬁdence and accuracy of the needle placement for nerve
localization and estimates the pattern of local anesthetic
spread.
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